We investigated the relation between albuminuria and life-style factors in 5670 people, ages 40 years and over, who participated in a health screening survey of a local workforce. The degree of albuminuria showed piecewise log-linear relationshipswith alcohol consumption and cigarette smoking, with changes in slope (and 95% confidence interval) corresponding with 5 (2, 8) g of alcohol! day and 10 (6, 14) cigarettes/day. After adjusting for age, gender, ethnicity, and other life-style variables, relative risks (95% confIdence interval) of slight albuminuria for people consuming >32 g of alcohol/day compared with nondrinkers, and for cigarette smokers compared with nonsmokers, were 1.74 (1.02, 2.98) and 1.37 (1.01, 1.88), respectively. However, there was no significant effect of exercise. We conclude that slight albuminuria is significantly associated with cigarette smoking and heavy alcohol consumption, consistent with its role as an index of risk of cardiovascular disease. and a negative log-linear relationship with high-density lipoprotein cholesterol. These findings are consistent with the role of slight albuminuria as a predictor of macrovascular disease in nondiabetic subjects (2).
for any interrelationships by using a multiple-regression model.
Subjects and Methods Study Population
The study population comprised 5670 individuals, 4106 men and 1564 women, ages 40-78 (median 49) years, who participated in a health screening survey of a New Zealand workforce (response 67%). Participants were 78.8% European, 7.7% Maori, 11.7% Pacific Islander, and 1.8% Asian, distributed among 46 companies in Auckland and Tokoroa. Participants gave informed consent, and procedures followed were in accordance with the Ethical Committee of Auckland University.
The study design and recruitment methods are described in detail elsewhere (10). Briefly, all participants underwent a 75-g oral glucose tolerance test; blood samples were collected after an overnight fast and 2 h after the glucose load (14) . The 24 people with clinical albuminuria (3 of whom had diabetes mellitus) were excluded from the regression analysis, because their numbers were small and their urinary albumin concentrations highly influential. Study numbers vary for different analyses because of missing information for some studies.
The figures show "average" y-values vs x, where "average" means that smoothed y values were calculated by robust locally weighted regression (15) , with 75% of the data being used for smoothing each x value. Confidence intervals were obtained by using the bootstrap technique (16) 8-21%) in current smokers compared with nonsmokers and ex-smokers. The net contri- A positive association between current cigarette smoking and clinical albuminuria has been observed in a number of studies of patients with diabetes mellitus (3) (4) (5) (6) In contrast, no such relation was found in other studies of diabetic (20) and nondiabetic (18) individuals, nor was a relation between albuminuria and cigarette smoking found in 1728 diabetic individuals who participated in the WHO multinational study of risk factors for microangiopathy (21) .
The mechanism of tobacco-induced slight albuminuria is uncertain. Increases in heart rate and blood pressure among nondiabetic cigarette smokers have been reported (22), which may increase glomerular filtration rate and renal plasma flow. Alternatively, because cigarette smoking is associated with high amounts of carboxyhemoglobin and decreased oxygen delivery to tissues, albuminuria may be caused by hypoxia in the renal microcirculation (5 smoking in a middle-aged workforce supports the finding of slight albuminuria as a marker of atherosclerotic risk (2, 23) . The association between alcohol consumption and degree of albuminuria evident in Figure 1 also reflects similar relations reported between amounts of alcohol consumed and the risk of hemorrhagic and nonhemorrhagic stroke (24) and between alcohol consumption and the risk of myocardial infarction (25 
